Introduction {#S1}
============

Tuberculosis (TB) is known as the leading cause of death of patients with HIV infection. TB resulted in 200,000 deaths among 700,000 cases of TB-HIV co infection during the year 2008.^[@R1]^

Despite recent advances in early diagnosis of tuberculosis, microscopic examination of the sputum smear remains the most appropriate method particularly in the majority of countries which are endemic for disease. Number of sputum samples to be examined for screening of TB remains one of the most frequent questions.^[@R2]^

Due to the lower numbers of acid fast bacilli (AFB) in respiratory secretions of HIV positive patients, the sensitivity of microscopic sputum analysis may be reduced.^[@R3]^ Negative sputum smear pulmonary TB is more common in HIV positive patients and has higher mortality rate.

World Health Organization (WHO) advised examination of two sputum specimens instead of three sputum specimens in HIV infected patients with clinical suspicion of TB before marking it as a smear negative case.^[@R4]^ This recommendation was based on the studies which contained very few HIV infected patients. So, although strongly supported by expert opinion, there are significant evidence gaps.^[@R5]^

Reducing the numbers of specimen examined, can help saving time and money especially in resource limited setting so more cases will be detected.^[@R6]^

Thus, we performed this study to evaluate sensitivity of two versus three sputum smears for diagnosis of pulmonary tuberculosis in patients with HIV coinfection.

Materials and Methods {#S2}
=====================

We conducted a cross-sectional study at our center, National Research Institute of Tuberculosis and Lung Disease, NRITLD, Tehran, Iran. We retrospectively reviewed the microbiological laboratory records of HIV infected patients diagnosed as a new case of pulmonary tuberculosis from 2006 to 2009. The patients who were 18 years old or more have been enrolled. The patients were asked to give morning sputum samples for three consecutive days if possible. All of the obtained specimens were investigated by Ziehl-Neelsen staining (concentration method and light microscope) and mycobacterial culture on conventional Lowenstein-Jensen media. The tests were done at the WHO-approved national mycobacteriologic reference laboratory.

Definite diagnosis of pulmonary TB was based on a positive culture for Mycobacterium tuberculosis. Patients whom were diagnosed by other ways such as mycobacterial examination of bronchoalveolar lavage (BAL) were excluded. Results of first, second and third sputum were assessed. A sputum smear positive case was defined as a positive result in at least one of specimens. For calculation of incremental yield and increase in sensitivity, the definitions similar to the work of Mase *et al.* were used.^[@R5]^ Sensitivity was calculated in comparison to culture as gold standard. For this purpose the number of patients who had three specimens examined by smear and culture, of which at least one was culture-positive, was used as denominator. For calculation of sensitivity of first sputum smear, number of patients with first specimen positive was used as numerator. To calculate the increase of sensitivity about 2^nd^ sputum sample, number of patients with first specimen negative and second positive and about 3^rd^ sputum sample number of patients with first two sputum negative and third specimen positive was used.

The incremental yield of the second specimen was calculated as the number of patients with first specimen negative and second smear positive divided by the number of smear positive patients who had three specimens examined. The incremental yield of the third specimen was calculated as the number of patients with first two specimens negative and the third smear was positive divided by the number of smear positive patients who had three specimens examined.

Results {#S3}
=======

During the period of study, 150 patients with HIV and pulmonary TB were diagnosed by Mycobacteriologic diagnostic examination. Twenty seven of them had extra pulmonary TB concomitantly. Most of them were men (148 persons, 98.6%). Mean of age was 40 and CD4 cell count ranged from 2 to 700 (mean=87.5, median=42). We excluded 2 cases which were diagnosed by positive smear and culture of BAL specimen and also 9 more cases with negative culture of sputum in spite of positive smear(s). Among 139 cases with culture positive pulmonary TB, 133 had at least one positive sputum smear for AFB and 116 of them had three specimens examined. Sensitivity of the first sputum sample for acid fast staining was 75% in culture proven cases who had three specimens examined by smear and culture (87 of 116). Increase in sensitivity was 11.2% (13 of 116) and 5.1% (6 of 116) for 2^nd^ and 3^rd^ samples. Diagnostic yield of first AFB smear of sputum was 83.4%. Incremental yield of 2^nd^ and 3^rd^ samples was 11.7% and 6.3% respectively. It means diagnostic yield for first two sputum samples is 93.7%. Results are summarized in [Table 1](#T1){ref-type="table"}.

Table 1Diagnostic yield of acid fast bacilli smear examination among pulmonary tuberculosis cases co infected with HIV.Sputum specimenSmear sensitivityIncremental diagnostic yieldFirst sample75%81.9%Second sample11.2%11.7%Third sample5.1%6.3%

Discussion {#S4}
==========

This study demonstrates that two sputum smears may be enough for primary evaluation of HIV infected patients suspected to TB. Diagnostic yield of 3^rd^ sputum is very low (only 6.3%), so it is not necessary for 93.7% of patients. It is prudent to examine third sputum sample and more if first two sputum samples were negative for acid fast staining and suspicion to TB is high, for example in the presence of abnormal CXR without any known reason. Reducing the number of specimens examined from three to two may be more important in setting with limited resources.

Our findings are consistent with few previous studies demonstrating low diagnostic yield of 3^rd^ sputum sample in HIV infected patients TB suspects.^[@R2],[@R7]--[@R9]^

In a study was performed by Matee and colleagues, among 103 culture positive cases of TB HIV co infection, incremental diagnostic yield for sputum microscopy was 92.1%, 1.8% and 7.1% for first, second and third specimens, respectively.^[@R7]^

In other similar studies the incremental diagnostic yield of 3^rd^ sputum was 2%, 1.4% and 0.8%.^[@R8]--[@R10]^ Noeske and co-workers compared sensitivity of two versus three sputum smears among culture positive TB patients co-infected with HIV. It was 76% and 73% respectively without any statistically significant difference.^[@R2]^

In our study, percentage of smear positive TB cases was higher than others. It may be due to some methodological differences concerning sputum collection and staining techniques among studies. For example fluorochrome technique was used in some studies,^[@R9],[@R10]^ but others performed light microscopy and acid fast staining. We used concentrated method and Ziehl-Neelsen staining. Previous studies were based on using combination of one or two spot sputum samples and one or two first morning samples. We asked patients to provide three first morning sputum samples. In spite of these methodological diversions, results were similar.

Because mycobacterial culture is very effective in diagnosing of tuberculosis among HIV positive patients, especially smear negative cases, some authors investigated the yield of the culture of 3^rd^ sputum sample. Monkongdee and colleges found that Mycobacterium tuberculosis can be detected by culture in broth-based medium in 71% of HIV-TB co infected patients and an additional 17% and 10% cases were diagnosed by 2^nd^ and 3rd samples.^[@R8]^ Similar results reported by Cain *et al.* They found that the best diagnostic approach is to examine minimally two and ideally three samples for culture in liquid media.^[@R11]^ It is important to consider that culture is not available in many resource limited setting and the sensitivity of solid media is lower than broth media.^[@R8]^

This study had some limitations. Our center is referral for tuberculosis patients in Iran. So our cases may be more complicated and their disease may be more advanced, although we enrolled only new cases with suspicious to TB. On the other hand, sputum examinations were performed by national reference laboratory. But in the field, the quality of sputum smear microscopy depends on the performance of local laboratories. So it is necessary to consider WHO recommendation about external quality assurance systems under the supervision of the national reference laboratories.^[@R12]^

Conclusions {#S5}
===========

In conclusion, because diagnostic yield of third sputum is low, two sputum samples is enough for microscopic examination in HIV infected patients suspected to TB. If suspicion is high in spite of two negative sputum smears, more sputum specimens or performing other diagnostic techniques are prudent.
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